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Communication network with increased routing flexibility 



The present invention is related to a communication network 
comprising a plurality of secondary nodes being coupled to a primary node, said primar>' 
node being arranged for transmitting paclcets to a secondary node according to address 
information in said packets, 
5 The present invention is also related to a node for use in such a 

communication network and a communication method 

A commimication network according to the preamble is Icnown 
from the conference paper *A Hybrid Multiplexing Scheme for Multi-Service Networlcs" 
published in the proceedings of SPIE conference on Broadband Access Networks, Vol. 
10 2917, Boston. November 1996. 

There is an increasing interest in switched broadband networks 
to offer various services to subscribers connected to such nerworks. Possible services are 
Broadcast TV, Video on Demand, Video conferencing, telephony and fast Internet access. 
One of die most promising solutions for realizmg stich a network is a so-called Hybrid 
1 5 Fiber Coax (HFC) network. Standardization of these broadband networks is done in 
IEEE802.I4, DVB and DAVIC. 

In order to provides services having quite difTerent properties 
such netu'orks can be based on ATM. In ATM the information to be transmitted is 
subdivided in fixed length paclcets with a 5 byte header and a 48 byte payload area. The 5 
20 bj^e header comprises several items such as address information. 

The address information comprises two address parts, the 
Virtual Path Identifier (VPI) with a length of 12 bits and the Virtual Channel Identifier 
(VCI) with the length of 16 bits. In the communication network according to the above 
mentioned conference presentation this address infomiation is used to address the 
25 secondary nodes. Because the VPI is often used for network internal purposes, only the VCI 
is available for addressing the individual secondary nodes. 
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Witli a VCI field of 16 bits, the maximum number of 
second^ nodes is 64000. Because subscriber premises can have several secondary nodes, 
such as one or more telephones, a digital TV set and a PC this maxmium number of 64000 
5 is far too low. 

An object of the present invention is to provide a 
communication networlc according to the preamble having an increased number of 
secondary nodes which can be addressed. 

To achieve said object, the communication networlc according 
10 to the invention is characterized m tlmt the communication network comprises address 
translating means for determining &om a part of tlie address information a translated 
address part ha\'ing a larger address space than said part of the address information, and in 
that the communication network comprises routing means to route the packet according to 
tlie information in the translated address part. 
^ 5 By translating a part of the address information (e.g. the VCI) 

into a translated address part having a larger address space (e.g. the address space of VPI 
and VCI together) it becomes possible to address more secondary nodes without having to 
malce more bits available for addressing. The maldng of more bits available for addressing 
is impossible in an akeady defined standard such as ATM. The translation of a part of the 
20 address information can be easily be performed by a table providing the translated address 
in response to tlie first part of the address information. 

An embodiment of the communication networlc according to 
the invention is characterized in ±at the primary node is arranged for receivmg packets 
including address infoimation identifying the secondaty node and in that the primary node 
25 comprises further address translating means for translating said address information into the 
address infomiation comprisuag a first part indicating a transmission resource and a second 
part indicating the secondaiy node. 

This embodiment of tlie communication network allows it to 
be interfaced to a core network in which the secondary nodes are addressed in a standard 
30 way, Such a core network could be a public ATM network. The address assigned to a 
secondaiy terminal in such a core network is translated into an address suitable for use in 
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the network according to the invention. By identifying the transmission resource by a first 
part of the address information, the signal can be directed into the proper part of the 
network. The second part of the address information can be used to direct the finther 
routing in the network. 

5 A further embodiment of the communication network 

according to the invention is characterized in that the communication network comprises 
additional address translating means for translating the translated address part back into the 
address information present in the packets received by the primary' node. 

By introducing additional address translating means for 
10 translating the translated address pan back into the address iaformation present in the 
packets received by the primary node, it is obtained that the communication network 
according to the invention is iully transparent between the input of the primary node and 
the output for the secondaij' node. 

A further embodiment of tlie communication network 
1 5 according to tlie invention is characterized in that the communication network comprises 
inteimediate nodes between the primary nods and tiie secondary nodes, and in that the 
intermediate node comprise the additional address translation means. 

By positioning the additional address translation means in an 
intermediate node, this address translation means can be in tiie vicinity of apluiality of 
20 secondaiy nodes. This aUows the network specific address information to be used in the 
complete network excepx the connections to tiie core network and tiie connections to the 
secondaiy nodes. 

A still further embodiment of tiie invention is characterized in 
thax tiie communication network comprises cross connect means for passing packets to a 
25 ixansmission resource indicated by tiie first part of tiic address infonnation, and in tiiat tiie 
fiortiier address translating means are arranged for translating tiie address infonnation before 
tiie packets are applied to tiie cross connect means. 

By translating tiie address information before the padcets are 
applied to tiie cross comiect tiie opportunity arises to use the part of tiie address information 
30 for indicating a ttansmission resource to contiol the cross connect to route tiie packet into 
an appropriate direction. 
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The invention wiU now be explained with reference to the 

drawings. Herein shows; 

Fig. 1 a communication neworlc in which the invention can be 

applied; 

^ FiS- 2 the downstream elements in a communication network 

according to the invention; 

Hg. 3, a (jiagram explaining the address translations to which an ATM cell is subjected 
when it is transmitted from the core network 2 to the termiital 46; 

Fig. 4, the upstream elements in a communication network 

10 according to the invention; 

Fig. 5. a diagram explaining the address translations to which an ATM ceU is subjected - 
when it is transmitted from the terminal 46 to the core network 2; 

The communication network according to Fig. 1 comprises an 
1 5 access network I which is connected to a core network 2 via a switch 4. The access network 
comprises a pluraHty of service areas 21. 23 and 25. Tlie switch 4 is coupled to said service 
areas 21. 23 and 25 via a cross-connect 8. Each of the service areas 21. 23 and 25 comprises 
a conresponding Network Control Node 3, 12 and 5 respectively. The network control nodes 
3, 12 and 5 are coupled to a HFC net^..5rk which nomially comprises a shared transmission 
20 network 7. 9 and 1 9 such as a CATV coax network. 

The Network Control Nodes transfonn the signals received 
from the cross comiect 8 into signals modulated on separate cairicis for transmission into 
the corresponding HFC network. In the HFC network a number of carriers e.g. 128 are 
avaUable for transmission signals to the network tmninations (NT^ .One of these network 
25 terminations 1 1 is drawn in Fig. 1 . Each NT is arranged for receiving one of said carriers 
used in the HFC network. Tlie network termination 1 1 is arranged for passing the signals 
received from the HFC network to the terminals 13. 15 and 17, In each service area the 
same carrier frequencies can be used because there is no connection between the HFC 
networks of different service areaa. 

30 TU 

The network terminations 1 1 and 32 are ananged for passing 
Signals from their terminals 13. 1 5. 17 and 46. 48 respectively via an upstream carrier • 



'Via 
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the HFC network 7, 9 to the corresponding Network Control Node 3. 12, In order to be able 
to use the HFC network fcr upstream transmission an access protocol such as described in 
IEEE 802.14, DVB or DAVIC should be used. 

In Fig. 2, the dovmstream elements used in the network 
5 according to Fig. 1 are drawn in more detail. The core network 2 is a public broadband 
network ^tich can be based on ATM Tue switch 4 is arranged for setting up connections 
between subscribers connected to the core netvi'ork and subscribers connected to the access 
network 1. The switch 4 is also arranged for setting up local connections between 
subscribers both connected to the access netxvork 1 . nie address information contained in 
10 the ATM ceUs entering and leaving the switch 4 is according to the addressing scheme used 
on the core network 2. 

The switch 4 is further connected to a cross-connect 8 which is 
arranged for directing the ATM cells into the proper parts in the access network. In order to 
enable the cross connect to direct the ATM ceUs to the proper parts of the networlc. at an 
15 interface PIO the address of the ATM ceU is translated by the fiirther translation means, 
being here a translator 6. The address carried by ATM cells at the input of the translator 6 is 
translated into an address comprising a VPI identifier identifying the service area to which 
the ceU should be routed and which carrier should be used in said service area. Tlais 
translation is performed by reading a table which is addressed with the original VPWCI 
20 identifier ofthe ATM packet 

The table in translator 6 is updated each time a connection is 
set up or is disconnected. During the set up of a call a table eatiy with input value the 
VPWa identifier ofthe tenninal to be called is added. The coircsponding output value 
comprises information about the service area and the carrier to be used in the VPI field, and 

25 an identification of the terminal to be addressed in the VCI field. 

The cross connect S reads the VPI field ofthe incoming ATM 
packets, and routes it to an output detetmined by the VPI value. All outputs ofthe cross 
connect 8 are passed to the address translating means acconiing to the inventive concept, 
being here an addi'ess translation unit 10. The address translation unit 10 replaces the 

30 combination of VPWCI by a new combination of VPWCI which is detemiined from the 
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original VCI value only. This translation enables a more flexible addressing, because a 
larger address space is available. 

In the new combination of VPWCI, the VPI field is used to 
address the network terminator to which the destination terminal is connected. Tht VCI 
5 field identifies the destination terminal. 

The ATM packet with tlie translated address information, is 
passed via a multiplexer 1 4 to a modulator in the service area having a predetermined 
carrier frequency. The selection of the service area and the modulator ( is selection of 
carrier frequency) therein is done on bajsis of the output VPI value at interfece PI 0. The 
1 0 multiplexer 1 4 is present to enable the Network Control Node 1 2 to transmit control 
information to the corresponding Network Termination. The output signal of the selected 
modulator (e.g. 22) is combined with the output signals of the other modulators (e.g. 22 and 
26) and transmitted via the coax network 28 to the network terminations 30, 32. 

The network teraiinations 30, 32 demodulate and process the 
15 signal received at the carrier frequency assigned to them. In the network termination 32 a 
demodulator 42 demodulates the signal received from the HFC network 28. A 
demultiplexer 42 connected to the demodulator 40 extracts control information intended for 
control of the Network Termination 32. A plurality of outputs of the demultiplexer 42 is 
connected to the additional address translating means, being here an address translator 44. 
20 This address translator 44 translates the VPWCI combination introduced by the address 
translator 10 into the addresses as they were received from the core network. Subsequently 
the packets are transmitted to the terminals 46 and 48. 

If the VPI field is 12 bits and the VCI is 16 bits as is the case 
for ATM cells for use on Network Node Interfaces 12 bits are available for identiiying the 
25 Service Area and the carrier frequency to be used thereirt If tlae network comprises 32 
ser^ace areas, 128 carrier frequencies can be defined. For each of the service areas 12 bits 
are available for identifying the network termination and 16 bits are available for 
identifying the terminal. Consequently 4096 network terminations and 65536 terminals can 
be addressed in each service area. 

Without the address translation at interface P 1 0, 1 6 bits would 
be available for addressing the network terminations and the terminals. If in such a case 
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4096 NT had to be addressed, only 16 lerminals could be selected with the remaimag 
address space. Consequently only 16 tenninals could be connected to one Network 
Termination. By using the address translation according to the invention 65536 tenninals 
can be in a connection, without any constraint to the networlc termination they are 
5 connected to. 

Fig: 3 shows the sequence of address translation to ^^Wcb an 
ATM packet is subjected when traveling from the core network to a terminal. A packet 
from the core network 2 has a VPI/VPI part 3 1 as is shown in Fig. 3. At tlie intaface PIO 
this VPWCT part is translated into a VPIc/VCF part 35. Tids translation is performed by 
10 addressing a table 33 with the VPWCI part as input signal and reading the VPIcA^CI' part 
from the output of the table 33. The table 33 is held by the translation means 6 in Fig. 2. As 
can be seen in Fig, 3 the complete address informatioD VPIA^CI is used for addressing the 
table 33. 

The VPIc part of the address mformation 35 is used to route 
1 5 the ATM packet to the proper service area and modulator. The VCI' part of the address 
information is used as input for the translation of the address information at interface P7. 
The VCr pan is used to address a table 37 from vk*ich the translated address information 
VPIj^CI" is read. The table 37 is held in the translation means 10 in Fig. 2. The part 
VPIj^ indicates the address of the NT to wWch the destination terminal is connected, and 
20 the part VCF' indicates the address of the destination terminal. 

The combination 39 of the address information VPInt/VCI" is 
used as input for the address translation at interface P2. Said combination of VPI>rr/ VCI" 
is used to address a table 41 which is held in tlie translator 44 in Fig. 2. At the output of the 
table the VPWCI combination according to tiae addressing scheme of the core network is 
25 available for addressing the terminal. 

Fig, 4 shows the elements involved with the upstream 
transmission for a communication network according to Fig. 1 . An ATM packet originated 
at a tenaunal 46 or 48 is applied to an address translator 76. The address translator 76 in the 
network termination 32 translates the original address information VPWCI into translated 
30 address information VFIj^Tr/VCIpRioR- 
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The part VP! indicates the Network Tentiination 32 via which the packet is transmitted. 
According to an aspect of the present invention, the part VCIpRjoR indicates the Quality of 
Service with which the ATM packet has to be transmitted. A selector 74 selects the ATM 
paclcets received Jxom the translator 76 and passes them to one of the buffers 68, 70 or 72 
5 according to their VCIpRiQ^ indicator. The buffer 68 can be assigned to a Constant Bitrate 
QoS (CBR) with a high bitrate, the buffer 70 can be assigned to a Consmt Bitrate QoS 
(CBR)with a medium bitrate. and the buffer 72 can be assigned to a Variable Bitrate (VBR) 
QoS, 

A CBR QoS with high bitrate is e.g. suitable for transmission 
1 0 of video signals, a CBR QoS with medium bitrate is e.g. suitable for transmission of audio 
signals, and a VBR QoS is suitable for the transmission of data which occurs e.g. wilii file 
transfer. The ATM packets at tlie output of the buffers 68, 70 and 72 are multiplexed with a 
multiplexer 64 into an output stream. The multiplexer takes the different QoS properties of 
the output signals of the buffers 68, 70 and 72 into account, by transmitting the paclcets 
15 according to a priority which is dependent on the buffer firom wliich the packet is read. It is 
clear that the buffers carrying CBR signals have a higher priority than the buffers carrying 
VBR signals. Amongst the buffers carrying CBR signaJs, the buffers assigned to high 
bitrate streams have the highest priority. Besides the signals &om the buffers 68, 70 and 72, 
also a control signal from the network termination 32 is ^phed to an input of the 
20 multiplexer, in order to be transferred to the network control node 12. 

The output signal of the multiplexer 64 is modulated by a 
modulator 62 on a catrier with a frequency which is assigned to the network termination 32. 
The network termination 32 transmits the output signal of the multiplexer 62 via the 
network 28 to the network control node 12, la the network control node, the signal received 
25 is demodulated in one of the demodulators 56, 58 or 60 and demultiplexed by a 
corresponding demultiplexer 50, 52 or 54. The control infonnation from the network 
termination 32 is available at a separate output of the demultiplexer for further use in tlie 
network control node 12. 

The outputs of the demultiplexers 50, 52 and 54 are coimected 
30 to corresponding inputs of an address translator 10. This address translator translates the 
combination of VPI^jtA^CIprjqjj into new address information VPIouT^VCr. This 
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translation is obtained by reading a table entry using the VCIpj^oR indication as entry. The 
ATM cells at the omput of the address translator 10 are passed by the crossconnect 8 to one 
of its oirtputs according to the VPIquj indicator of the ATM packet. Tlie outputs of the 
cross connect 8 are connected to corresponding inputs of address translation means 6, The 
5 address translating means 6 translates the combination of VPIour^Cr into the original 
destination address VPWC! of the paclcet. The paclcet with the original address VPWCI is 
transferred to the switch 4 in order to transmit the packet to the core network 2. 

Fig, 5 shows schematically the sequence of address translation 
to yvbioh an ATM packet is subjected when traveling from a terminal 46 or 48 to the core 
1 0 network. A paclcet &om the temmnal 46 or 48 has a VPWCI part 43 as is shown in Fig. 5 . 
At the interface P2 this VP WCT part i$ translated into a VPI^nA^CIpjuoR part 47. This 
translation is performed by addressing a table 45 with the VPWCI part as input signal and 
reading the address infonnation VPI^sfxA^CIpiyoR from the output of the table 45. The table 
45 is held by the translation means 76 in Fig. 5. As can be seen in Pig. 5 the complete 
1 5 address information VPWCI is txsed for addressing the table 45. 

The VPIppjoR of the address infonnation 47 is used to 
route the ATM packet to tlie Network Control Node 12 via a path being able to provide 
transmission according to the proper Qualitj' of Service indicated by the addi^ss pan VCV. 
The VCr part of the address infonnation is used as input for the translation of tlie address 
20 information. 

At imerfece P7. the VCI* part of the address information 47 is 
used to address a table 49 from which the translated address information VPIour/VCr is 
read. The table 49 is held in the translation means 10 in Fig. 4, The part VPIqut indicates 
the output of the cross connect 8 to which the packet should be transferred. 
25 The combination 51 of the address information VPIotyVCr 

is used 4S input for the address translation at interface P 1 0. Said combination of VPlQ^p/ 
VCr is used to address a table 53 which is held in the translator 6 in Fig. 5. At the output of 
the tabic 53 tlie VPL^CI combination according to tlie addressing scheme of the core 
network is available for submitting the packet to the switch 4. 
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It is observed that the address translation at the interfaces PlO, 
P7 and P2 are ver>' similar for upstream and downstream. This enables that the translation 
units 6, 10 and 76 can be used for downstream and upstream traffic. 
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Communication network comprising a plurality of secondary 
flo4es being coupled to 9 priiuajy node, said priinaiy node being aixanged for transmitting 
packets to a secondary node according to address information in said packets, characterized 
in that the communication network comprises address translating means for detemaining 
5 from a pan of the address information a translated address part having a larger address 
space than said part of the address information, and in that the oommimication network 
__coinprises rowing meansjojraute the packet according to the information in the translated 
address part. 

^' Communication system according to claim 1 , characterized in 

1 0 that the primary node is arranged far receiving packets including address infonnation 
identiiying the secondary-node and in that the primary node comprises lijrmer address 
translating means for translating said address information into the address information 
comprising a first part indicating a transmission resource and a second part indicating the 
secondary node, 

^' C°Ji"»^cation system according to claim 2, characterized in 

that ihe communication network comprises additional address translating means for 
translating the translated address part back into the address information present in tiie 
packets received by the primary node. 

^" Communication network according to claim 2. characterized in 

20 that the communication network comprises intermediate nodes between the primary node 
and the secondarj' nodes, and in tixat the intermediate node comprise the additional address 
translation means. 

^' Commtmication network according to claim 2, 3 or 4, 

characterized in that the communication network comprises cross connect means for 
25 passing packets to a transmission resource indicated by the Gxsi part of tiie address 
information, and in that ihe flurther address translating means are arranged for translating 
toe address information before the packets are applied to the cross connect means. 
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^' Node for use in a communication network being airanged for 

receiving packet switched data from a further node characterized in th^t the communication 
network comprises address translating means for determining from a part of the address 
infomifttion in the packet switched data a translated address part having a larger address 
5 space than said part of the address infonnation, and in that the node comprises routing 
means to route the packet according to the information in the translated address part. 

Communication method comprising transmitting packets from 
a primary node to a seoon4ar>' node according to address information in said packets, 
characterized in that the communication method comprises determining from a part of the 
1 0 address information a translated address part having a larger address space tlian said part of 
the address information, and in that the communication method comprises routing the 
packet according to the information in the translated address part. 
8- Communication method according to claim 7, characterized in 

that the method comprises receiving packeis including address information identifying the 
1 5 secondary node and in that the method comprises translating said address information into 
the address information comprising a first part indicating a transmission resource and a 
second part indicating the secondary node. 

Communication method according claim 8, characterized in 
that the communication method comprises tran^ating tlie translated address part back into 
20 the address information present in the paclcets received by the primary node. 
1^' Communication method according to claim 7^ 8 or 9, 

ch4ractcrizcd in that the communication method comprises passing packets to a 
transmission resource indicated by the first part of the address information by means of a 
CrossConnect, and in that tha metliod comprisee translating the address iuformatton before 
25 the packets enter the CrossConnect. 
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Abstract. 

Comrounication network with increased routing flexibility 



In an ATM ccmraunication network ATM cells to be 
transmitted to a subscriber have an address field comprising a VPWCl indicator. In large 
networlcs it can happen that ths address space that can be covered by said VPWCI 
indicator. By using an address translator (1 0) which trmislates a part of tlie VPI/VCI 
5 indicator into a new address having a larger address space that the part of the VPWCI 
indicator, a larger number of subscribers can be addressed. 
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